1. What should be the role of environmental managers in their organization's environmental sustainability and social responsibility efforts? 2. Which other departments or functional areas within an organization are best positioned to collaborate with environmental managers on these efforts?
The results suggest that while the embedded role of environmental managers in the organization positions them to collaborate with several other departments or functional areas on sustainability and social responsibility efforts, their abilities may not be fully realized. Beyond technical and regulatory compliance-related efforts to manage environmental impacts and prevent pollution, environmental managers may be underutilized. The concept of sustainability is broad. The Brundtland Commission, chartered by the World Commission on Environment and Development (1987), defined sustainable development as "development that meets the needs of the present without compromising the ability of future generations to meet their own needs." While this definition is widely recognized and accepted, it does not provide clear direction on its application or the roles and responsibilities that the various functional units should play in an organization.
In this work, sustainability is considered to be a combination of "social responsibility" as set forth in ISO 26000:2010 Guidance for Social Responsibility (ISO 2010) and "environmental sustainability" defined by Morelli (2011a) as follows:
... a condition of balance, resilience, and interconnectedness that allows human society to satisfy its needs while neither exceeding the capacity of its supporting ecosystems to continue to regenerate the services necessary to meet those needs nor by our actions diminishing biological diversity.
II. ObJEcTIVE And METhOdOLOGy
This study examines the roles and responsibilities of environmental managers in advancing environmental sustainability and social responsibility within the organization and is part of a broader research effort to define the related responsibilities of a variety of professionals across the organization. The objective of the broader study is presented below: Objective (Excerpted from Morelli, J., "Introduction," "Mapping Roles and Responsibilities for Environmental Sustainability and Social Responsibility," graduate research project assignment, unpublished 2011.)
Since the concept of sustainability is so broad as to transcend any one profession, and not knowing who should be doing what becomes an obstacle to progress in this direction, the objective of this work is to help identify to what extent various professions may be prepared and well-positioned to contribute toward a more sustainable future. ...This project attempts to define the related roles and responsibilities of professionals in various functional units within the organization. Faculty and students at RIT have been conducting ongoing research for the last two years aimed at mapping responsibility for moving an organization towards a more environmentally sustainable and socially responsible future.
In an effort to more clearly define these roles, an electronic survey was administered to professionals in the following departments or functional areas:
• Based on the premise that their organization had decided to move toward becoming more sustainable and socially responsible and was asking professionals in each department and functional area to contribute to this effort, respondents were asked to select the role or level of responsibility that they considered most appropriate for their department or functional unit:
• major (leadership role), • supporting (engaged role), or • minor (limited or no role).
Respondents also were asked to identify any other departments or functional units aside from their own that they perceived as playing a significant role in accomplishing each action item. This "perceived role" data from the broader study is compared in this study with responses from environmental managers themselves. In addition, where other departments or functional units indicated a major role for an action item in which environmental managers also indicated a role, the applicable departments are listed as potential collaborators on that issue.
The survey was issued to 1,994 environmental managers identified by a direct marketing mail list provider and yielded 101 responses for a response rate of 5.07%. The precision of the environmental data ranged from +/-9.7 to 10.6% with an average precision of +/-10.3% using a 95% confidence level.
Data Analysis and Assumptions
The data was initially screened to identify action items for which at least 50% of participating environmental managers indicated a particular responsibility level. While this initial screening based on criteria from the broader study methodology was helpful in identifying clear cases for leadership roles in several action items, several important data points were not captured or identified as noteworthy using this approach. For many items, responses were largely divided between major and supporting roles. When the responses indicating a major role were combined with those indicating a supporting role, it was evident that environmental managers felt positioned to take at least a supporting role in several additional areas. In order to capture this information, a new "involved role" category was identified where the combined responses indicated for major role and supporting role exceeded 50%.
III. SuRVEy FIndInGS

Major Role
The majority of environmental managers indicated they were positioned to play a major role in five action items related to pollution prevention, sustainable resource use, climate change mitigation, and raising environmental and social responsibility awareness among those with which the organization has relationships. Specific action items, response levels, and potential collaborators are shown in Table  1 . Collaborators consist of the other departments or functional units that also indicated they could play a major role for those action items based on the responses in the broader study. Consistent with environmental managers' self-indicated roles and responsibilities, other professionals perceived that environmental managers would play a major role in two of the action items identified in Table 1 : implementation of measures to minimize waste and prevent pollution and identification and minimization of adverse impacts on ecosystems and biodiversity. However, these professionals did not indicate a major role for environmental managers for the other three action items related to toxic and hazardous material use, programs and practices for sustainable resource use, and raising environmental and social responsibility awareness.
Responses to the broader survey identified health and safety, operations, and facility management 
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functions as potential collaborators on these items as indicated in Table 1 . This shared responsibility coincides with the overlapping roles professionals play in these departments and may be an indication of the importance of close collaboration in promoting and furthering environmental sustainability and social responsibility.
Involved Role
Based on the initial screening, the survey data did not definitively indicate that the majority of environmental managers would take a supporting role for any of the action items. However, there were 13 items for which the majority of responses were divided, indicating that environmental managers were prepared to be significantly involved by taking a major or supporting role. Table 2 (see page 64) displays the action items for which environmental managers felt positioned to take on an involved role, including potential collaborators where applicable.
IV. hEALTh, SAFETy, And ThE EnVIROnMEnT
With more than 75% of respondents indicating at least a supporting role, environmental managers appeared to identify significantly with actions related to:
• occupational health and safety management;
• consumer health and safety; and • climate change mitigation and adaptation.
In addition, health and safety, human resources, and operations professionals identified a major role in occupational health and safety management items indicating a clear opportunity for further collaboration with these departments or functions. Health and safety personnel indicated a major role in providing consumers with safer products as well but not in providing consumers with accurate information about environmental and social factors related to products. In relation to climate change mitigation and adaptation, purchasing and operations professionals identified a major role in considering environmental and social responsibility criteria in selection of suppliers and contractors. However, no other professionals in the broader study self-identified a major role in the climate change category in relation to incorporation of environmental protection in development projects or consideration of market mechanisms to internalize the cost of the organization's environmental impacts.
V. ORGAnIzATIOnAL GOVERnAncE And FAIR MARKETInG
Also, environmental managers overwhelmingly indicated an involved role in ensuring that the organization:
• is governed in a manner that balances the needs of the organization and its stakeholders, including future generations (74.1%); and • does not engage in any deceptive, misleading, fraudulent, or unfair practices (76.3%).
Operations and human resource professionals selfidentified as major collaborators for both of these items.
VI. SuSTAInAbLE cOnSuMpTIOn, cOMMunITy, And huMAn dEVELOpMEnT
Finally, environmental managers indicated to a slightly lesser extent that they would be willing to Give preference to local suppliers of products and services and contribute to local supplier development where possible and practicle.
Systematically consult/participate in representative community groups for the purpose of contributing to the public good and the community's development.
Provide consumers with accurate information about the environmental and social factors related to its products and services.
Ensure the organization offer consumers socially and environmentally beneficial products.
Ensure the organization provides products and services that, under normal and reasonably forseeable conditions of use, are safe for users and other persons, their property, and the environment.
Ensure the organization does not engage in any deceptive, misleading, fraudulent or unfair practices, including omission of critical information.
Incorporate the protection of natural habitat, wetlands, forest, wildlife corridors, protected areas and agricultural lands into land development projects.
Consider environmentally and socially responsible performance when evaluating and selecting suppliers and contractors.
Consider market mechanisms, such as carbon emissions trading, to internalize the cost of environmental burdens resulting from the organizations'activities, products and services.
Analyze, control and communicate the health and safety risks involved in the organizations' activities and ensure that all workers follow safe practices and procedures.
Apply principles of health and safety management and provide health and safety protection for all workers.
Provide all workers at all stages of the work experience with access to skills development, training, and opportunities for career advancement.
Ensure the organization is governed in a manner that balances the needs of the organization and its stakeholders, including immediate needs and those of future generations.
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take at least a supporting role in:
• ensuring that the organization offers environmentally and socially beneficial products (68.5%); • providing employee professional/skills development (64.5%); • contributing to local supplier development (62%); and • participating in community groups to contribute to the public good (57.5%).
Human resources self-identified as a collaborator in employee development, and purchasing selfidentified as a collaborator on local supplier development; however, no other departments indicated a major role in community group involvement or in provision of beneficial products. The perceptions of other professions regarding the roles of environmental managers indicated in the broader study only aligned with environmental managers' self-indicated roles for two action items:
• considering market mechanisms to internalize environmental costs; and • incorporating the protection of the environment into land development projects.
This correlation outlines these two action items as areas where environmental managers are viewed as having a leadership role and should accept more responsibility. However, the data indicates that environmental managers are not perceived by others in the organization as serving a significant role in other areas for which they have indicated a willingness to be involved.
Minor Role
Environmental managers indicated they had a minor or negligible role for 17 out of the 35 action items addressed in the survey, and this finding was further substantiated by the perceptions of other departments or functional areas from the broader study. Action items under community involvement and development, consumer data protection, human rights -due diligence, labor practices and employment conditions, and fair operating policies were indicated largely as outside of the scope of the environmental manager's role. However, the data indicates that not all environmental managers may consider these as minor roles and may be areas for further investigation. Appendix I includes a detailed listing of these items and survey responses.
VII. LITERATuRE REVIEW
The literature indicates that the environmental management profession is evolving with an increasingly strategic focus on environmental sustainability and social responsibility. While regulatory compliance management and environmental technical knowledge continue to be important aspects, the increasing emphasis on sustainability has expanded the role of the environmental manager toward more proactive and integrated management approaches within the organization (ENEP 2012; Neuvelt 2010). Butler (2009) argues that environmental managers serve a multifunctional role and continually strive for more sustainable practices that can be accomplished through more efficient processes and more eco-friendly raw materials. The Institute of Environmental Management and Assessment (IEMA) further asserts that effective environmental professionals must serve a "cross functional, diverse, multi-level, change agent role" (2011).
Today's environmental managers serve as internal facilitators, guiding and enabling sustainability efforts across multiple functional areas within the firm while simultaneously serving as the environmental stewards of the corporate world, managing the relationship between the firm and the environment (Neuvelt 2010; Morelli & Butler 2008 ). Internal and external communication is an important overarching aspect of the environmental manager's role as a means to raise awareness among key stakeholders (Maclean 2005) . In providing stakeholders with accurate information about environmental and social factors related to products and services, Florida and Davison (2001) suggest that environmental management systems can be used as a tool for communication of important information to all key stakeholders and can leverage the important information that must be communicated.
Organizations are considering environmental impacts from a broader perspective, engaging numerous functional areas within the firm in environmental issues, including plant managers, product designers, and research and development departments. Environmental managers can create internal relationships to integrate environmental practices throughout the business and are critical in developing the firm's policies and programs to achieve scientific objectives related to environmental impacts and sustainability as well as evaluating whether these efforts can succeed in advancing sustainability within the context of the organization and its business framework (ENEP 2012; Rosenbeck 2008; NAEM 2010; Neuvelt 2010).
Generally environmental managers have clearly defined responsibilities related to environmental aspects and impacts, including the reduction of negative environmental impacts of the organization's processes, maintaining regulatory compliance, and avoiding unnecessary environmental liabilities (Butler 2008; Ott 1998 ). Their technical knowledge, problem-solving abilities, and management skills can advance environmental stewardship in the organization (Neuvelt 2010). They often interact with personnel at all levels of the organization from workers on the production floor to upper management. These contacts place them in an excellent position to determine issues, possible opportunities, and solutions throughout the organization (Ott 1998 ). Often environmental managers must break down barriers within companies since they work with nearly all aspects of the organization. This ability promotes not only stronger organizational governance but also allows for better early detection of issues since communication is more open (Friedman 1992 ).
In addition, environmental managers have a role in raising environmental awareness of all members of the organization (Greenwood & Bliss 2010; Morelli & Butler 2008 ). Their interaction with others across the organization positions them for vertical and horizontal communication to ensure that every member of the organization can know current internal events and can have a voice to upper management (Greenwood & Bliss 2010) . Internal stakeholders may not be fully aware of the organization's environmental and social responsibility efforts and metrics, and raising awareness can further enable collaboration and provide the firm with a greater chance of success in pursuing its goals (Neuvelt 2010; Maclean 2005 ). In addition, Daily and Huang (2001) suggest that environmental managers must provide adequate training to all employees in terms of reducing environmental impacts and promoting social responsibility, since both of these requires active and knowledgeable participation from all employees at an organization.
The external role of the environmental manager deals with environmental sustainability in managing the relationship between the firm and the environment but is also linked to social responsibility. The global public holds companies to an increasing expectation to become more socially responsible and improve the welfare of society, and socioeconomic, social, and environmental factors have become part of measuring a company's performance (Morelli 2011b ). Since the environment directly relates to and affects society, social responsibility partly falls on the shoulders of environmental managers. Environmental managers have taken on responsibilities related to sustainable resource use, restoring the environment, and mitigating climate change, in addition to their traditional roles in protecting the environment and preventing pollution (Morelli 2011b) .
Environmental managers play a role also in external environmental communication and awareness, including reporting on the firm's progress toward environmental initiatives, responding to stakeholder inquiries about environmental performance and sustainability, and engaging the supply chain (NAEM 2010). External communication with interested parties, including suppliers, industry groups, academia, and public interest groups, is critical with respect to raising awareness, collaboration, and transparency (Greenwood & Bliss 2010) . Championing stakeholder engagement ensures important information is communicated effectively and directly from the source. Furthermore, environmental objectives may be more successful when environmental managers "embed sustainable thinking across the organization value chain," which makes sustainability a variable considered by all major stakeholders in the organization (IEMA 2011).
Human rights activities are of specific concern also, since often environmental issues can lead to human rights violations (Amazon Defense Coalition 2009). Kay (1997) asserts that it is imperative that environmental managers take a more active role in these activities and that they consider the implications of every process that may challenge human rights.
Major Role Correlations
With respect to the survey findings, there appears to be a strong correlation with findings in academic and professional literature. Environmental managers who responded to the surveys indicated that they are prepared to play a major role in:
• keeping track of hazardous materials and informing the public of possible harm to humans and the environment; • minimizing waste and preventing pollution;
• identifying and minimizing environmental impacts from the organization's activities; • raising environmental and social responsibility awareness; and • establishing programs for sustainable resource use.
By ensuring the organization records and reports hazardous waste, Larson and Larson (1998) suggest that environmental managers should utilize a management systems approach to properly measure the waste. IEMA suggests that since environmental managers track the waste, they should then inform all stakeholders of its inherent dangers. Nearly 79.2% of environmental managers consider this a major role, and collaboration should occur with Health and Safety as they can help characterize the dangers of the hazardous material for the people coming into contact with the waste. For waste minimization and pollution prevention, environmental managers can improve resource utilization rates and improve the efficiency of production to reduce the waste that is created (Larson & Larson 1998) . Of the environmental managers surveyed, 83.1% indicated this as a major role, and collaboration should occur between Health and Safety, Facility Management, and Operations. Health and Safety can assist with reducing hazardous waste that may pose a threat to human health; Facility Management can ensure proper waste disposal at the facility itself; and Operations can ensure that production processes are as efficient as possible and that recycling occurs.
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For identifying potentially adverse impacts on ecosystems and determining ways to mitigate them, Larson and Larson again suggest that environmental managers should use a management systems approach to determine areas of concern and possible mitigation strategies. Of the environmental managers surveyed, 55.6% indicated this as a major role and, again, a small percentage of Health and Safety and Facility Management professionals indicated this as a role as well.
In terms of raising environmental and social responsibility awareness, MacLean (2005) suggests environmental managers must understand the true importance of raising awareness of all key stakeholders, including other functional units within the firm, members of the supply chain, consumers, and local community members. Nearly 50.6% of environmental professionals considered this one of their major roles, and a small percentage of Health and Safety and Operations professionals indicated they had a role in raising awareness as well. This figure may indicate that these professionals could assume a larger role in this area.
In implementing sustainable energy and resource use, Butler (2009) suggests that environmental managers play a multifunctional role and must use sustainable practices including more efficient processes and eco-friendly materials. 61.8% of environmental managers indicated that they play a major role in this area, and Facility Managers are the main collaborators because they can ensure that sustainability initiatives are implemented to lower energy use and that more sustainable materials are used.
Professionals in other functional areas perceived a major role for environmental managers in considering market mechanisms to internalize the organization's environmental costs and incorporating environmental protection into land development projects. For internalizing the cost of environmental matters, Panayotou (1994) suggests environmental managers serve the vital role of calculating true environmental costs and should internalize this cost as part of the price charged to customers, essentially serving as the "full-cost accounting." 81.5% of environmental managers indicate this as an area where they may play some role.
Protecting the environment from land development projects is a critical task of environmental managers during mergers, acquisitions, and new development. Environmental due diligence requires that proper environmental assessments are completed prior to any transactions or new construction.
Due diligence allow environmental managers to outline all the possible environmental ramifications from the firm's proposed actions and determine necessary changes to remediate or eliminate the possible impacts (Wallace 2010). The majority of environmental managers did not indicate this as a major role in the surveys; however, 76.0% indicated an involved role.
VIII. cOncLuSIOnS
The environmental manager's roles and responsibilities have been evolving from a traditional focus on regulatory compliance, as well as pollution prevention and control, to a larger role in the organization's pursuit of environmental sustainability and social responsibility. In this study, the literature supports the survey results indicating that environmental managers can play a major or involved role in a wide range of environmental sustainability and social responsibility initiatives. Environmental managers identified a major or involved role in 18 of the 35 action items. However, environmental managers were only perceived by professionals in other functional units as playing a major or involved role in 4 of the 35 action items. This perceived role is inconsistent with the environmental manager's role expressed in the literature and selfindicated by environmental managers in the survey. This study suggests that environmental managers are underestimated and may be underutilized within their organization. Environmental managers should have a prominent role in an organization's pursuit of environmental sustainability and social responsibility; however, professionals in all functional units should have a formal role in these efforts. Partnering with these professionals may serve as an opportunity for raising environmental and social responsibility awareness. For environmental managers to fully perform their responsibilities, they must break down barriers within the organization to join forces with the numerous functional units with which they interact (Friedman 1992) .
The survey results suggest that environmental managers could collaborate with:
• health and safety, operations, and facility management functional areas to complete many pollution prevention, sustainable resource use, and climate change-related action items; • health and safety, operations, and human resources functional areas on matters related to health and safety at work and employee skills development; • purchasing professionals on supplier selection and development activities; • operations and health and safety professionals on consumer health and safety issues; and • operations and human resources professionals on organizational governance issues related to ethics and stakeholder expectations.
The data did not show any ties to the legal, marketing, or product and process design functional areas. In addition, there were no conclusive indications that any other functional areas would take a supporting role in action items related to community involvement, sustainable consumption, incorporating environmental protection into land development projects, or considering market mechanisms to internalize environmental costs. However, opportunities for collaboration may exist and should be investigated further. Each organization should explore and clearly define the related roles of environmental managers and other professionals in relation to its sustainability and social responsibility objectives. In addition, further research on the relationships between various functional units should be conducted to further understanding of the potential roles of environmental managers and other professionals in advancing environmental sustainability and social responsibility.
IX.
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Labor practices
Employment and Employment Relationships
Ensure work done for or on behalf of the organization is performed by legally employed persons.
(60.8%)
Conditions of Work and Social Protection
Ensure that the conditions of work comply with national laws and regulations and are consistent with relevant international labor standards.
(53.4%)
Employment and Employment Relationships
Ensure the protection of employee personal data and privacy.
(53.2%)
human Rights
Due Diligence
Ensure that the organization's policies and practices are free from bias or discrimination based on race, color, gender, age, nationality or national origin, ethnic or social origin, caste, marital status, sexual orientation, disability, health status, political affiliation or other bias.
(50.6%)
Create and effectively implement the human rights policy throughout the organization, including mechanisms to identify and address human rights abuses.
(60.2%)
Fair Operating practices
Fair Competition
Ensure the organization conducts its activities in a manner consistent with competition laws and regulations and does not take advantage of social conditions, such as poverty, to achieve unfair competitive advantages.
(60.3%)
Responsible Political Involvement
Ensure transparency regarding the organization's policies and activities related to lobbying and political involvement, and raise the awareness of employees and representatives regarding political involvement.
(70.3%) consumer Issues
Consumer Data Protection
Limit the collection of personal data to information that is essential for the provision of products and services.
(63.5%)
Consumer Data Protection and Privacy
Ensure the organization does not disclose, make available or otherwise use personal data for purposes other than those specified, except with the informed and voluntary consent of the consumer or when required by the law.
(58.9%)
Privacy and Protecting
Consumers' Health and Safety
Instruct consumers in the proper use of products and convey appropriate safety information.
(51.4%) community
Involvement & development
Social Investment
Consider promotion of community development in planning social investment projects.
(77.8%)
Health
Promote good health by supporting community access to essential health care services, clean water and appropriate sanitation.
(58.3%)
Wealth and Income Creation
Consider the economic and social impact of entering or leaving a community, including impacts on basic resources needed for the sustainable development of the community. Promote and support education in the community, and engage in actions to improve the quality of and access to education.
(55.6%)
